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Response to “Letter to the Editor Concerning the Viewpoint;
‘Recognizing the Limitations of Performance Reference Compound
(PRC)-Calibration Technique in Passive Water Sampling’”
We thank Harman and Booij1 for their recent Letter aboutour Viewpoint2 to discuss issues with the limitations of
performance reference compounds (PRCs) in calibrating in
passive water sampling. We do not disagree with the authors
that the PRC approach is the best option for measuring
sampling rates for absorption samplers. Our Viewpoint was
intended to point out the intrinsic limitations of PRC-based
approaches on a practical basis, so that practitioners can better
plan and execute their laboratory and ﬁeld applications. It
appears that a main source of disagreement1,2 lies in the
perception on whether isotopically labeled PRCs are relevant in
PRC-based calibration. We maintain that use of labeled
counterparts of the analytes as PRCs is superior over
techniques employing nonlabeled PRCs, because the only
assumption in the labeled PRC approach is the equality of mass
transfer between an analyte and its labeled counterpart. These
should be essentially identical, thereby giving rise to the least
uncertainties for sampling rate estimates.
Nonlinear least-squares regression (NLS) of PRC retention
data3 is indeed a viable alternative if not all labeled PRCs are
available, but is not without its own limitations. While this
model is designed to use PRC retention data over the full
dissipation range of 0−100%, enough loss (N/No signiﬁcantly
<100%) and retention (N/No signiﬁcantly >0%) of PRCs must
be obtained (e.g., 7 × CV3) to gain suﬃcient statistical power.
Although we agree that the respective cutoﬀs of 80% and 20%
are somewhat arbitrary, they are generally recognized to be
suﬃcient for minimizing propagation of errors from subtracting
two large numbers. Clearly, a large number of PRCs or
samplers (deployed at the same location) may need to be used
to generate enough N/No points to ensure that measured
sampling rates within these ranges are statistically acceptable.
Another source of concern is use of PRCs across diﬀerent
compound classes in NLS modeling. Although reasonable
values of the partition coeﬃcients (Ksw) can be estimated from
linear free-energy relationships (LFERs) between physiochem-
ical properties (e.g., log Kow, aqueous water solubility, and
molecular weight) and Ksw, one-parameter LFERs are
compound class dependent.3,4 We agree that accurate Ksw
values are required.1,3 Therefore, nonlabeled PRCs should be
homologous to the target analytes in NLS modeling, especially
for samplers other than SPMDs which are well understood.
Given the constraints on N/No as discussed above, the PRC
approach is generally not appropriate for determining time-
averaged concentrations, which are obtained within the initial
stage of absorption (desorption) for target analytes (PRCs),
e.g., 1 − N/No < 5%. Although the distinction between time-
averaged and time-integrated concentrations is somewhat
arbitrary as pointed out by the authors, there are clear
statistical implications behind these deﬁnitions. It should also
be pointed out that the “sampling rate” in our Viewpoint1 was
intended to mean the slope of the exposure curve (Figure 1 in
the Viewpoint2), and we apologize for any confusion that may
have caused. Finally, there is an error in ref 4 of the Letter,1
where the page numbers should be 6798−6794 rather than
3798−6794.
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